Depr ession in nursing home patients has been associated with subnutrition, behavioral problems, noncompliance with treatment, increased nursing staff time, and excessive mortality rates, especially among those with dementia (1) . Estimates of the prevalence of major and minor depression among nursing home residents range from 6% to 24% and 30% to 50%, respectively (1) . Among individuals with dementia, rates of all types of depression range from 14% to 39% (2, 3) .
Various studies conducted in the 1990s found that fewer than one-fourth of depressed patients were identified and treated by nursing home physicians (1) (2) (3) (4) . More recent studies suggest that treatment rates may be increasing, but patients often receive suboptimal levels of antidepressant medications (5) . Given the evidence that depression is frequently overlooked and undertreated, it is desirable to develop strategies for its recognition and treatment among dementia patients. One study found that a weekly educational course produced only a small increase in knowledge about depression, but the authors concluded that the identification and treatment of depression had not been altered appreciably (6) . Moreover, weekly staff educational meetings can pose financial and logistical difficulties for many nursing homes.
Alternatively, on the basis of a small pilot project, we hypothesized that mandatory depression screening might be an effective and easily implemented method for augmenting the recognition and treatment of depression among nursing home patients with dementia. In this approach, once patients exceeded a cutoff score on a screening instrument, they would be referred for a psychiatric evaluation. In theory, the Minimum Data Set, a quarterly assessment of residents that is mandated by government regulations, should serve this screening function. However, we found previously that the Minimum Data Set missed 75% of major depressive disorders and 87% of all types of depression (7, 8) , and among those identified by the Minimum Data Set as depressed, only 33% received an antidepressant medication.
This study addresses the following questions with respect to the process, outcome, and impact of instituting a mandatory depression screening program in two nursing homes: 
Method

Procedures
The study was conducted in 1998-1999 using four racially diverse nursing homes in New York City. Two of the homes-199-bed and 320-bed institutions-served as the experimental group and two homes-123-bed and 240-bed facilities-served as the comparison group. The two experimental group homes and one of the comparison group homes were more traditionally staffed nursing homes with no psychologists and one or two consulting psychiatrists, whereas one of the comparison group homes (the "enriched" staff home) had three consulting psychologists and three psychiatrists who spent considerable time with patients as well as providing staff education. Figure 1 outlines the eligibility criteria and the selection of the patient groups in the experimental and comparison nursing homes. Based on our earlier work, we had established a cutoff score of 5 on the Cornell Scale for Depression in Dementia (9) as indicating possible clinical depression (minor or major) (2, 3) and scores of ≥8 as suggesting "significant depressive symptoms" (7) . Patients in the experimental group scoring ≥5 were referred to the nursing home psychiatrist, who was responsible for confirming a diagnosis of depression and developing a treatment plan. In the experimental homes, all eligible patients were evaluated by a member of the social work department. One of the authors (K.H.) initially trained the social workers to use the Cornell scale, and they then conducted five interviews under the supervision of our research staff. They attained good interrater reliability with our research staff. In the comparison homes, all patients were evaluated by our research staff.
Instruments
The patients were evaluated with the Cornell scale (9), the MiniMental State Examination (MMSE) (8), the Global Deterioration Scale (10), the Alzheimer's Disease Assessment Scale's (11) neuropsychiatric items (delusions, hallucinations, pacing, and increased motor activity), the Minimum Data Set's 8-item Activities of Daily Living Scale, a physical health score based on the total of 22 items on the Minimum Data Set, and the Core Research Center's Modified Schedule for Affective Disorders and Schizophrenia (SADS) (12) , which was used to confirm depression in the comparison subjects. Internal consistencies (Cronbach's alphas) for the Cornell Scale, the MMSE, the Alzheimer's Disease Assessment Scale, and the Activities of Daily Living Scale were 0.75, 0.76, 0.69, and 0.92, respectively. Alphas above 0.60 were considered acceptable (13) .
The research staff consisted of graduate students in clinical psychology. Intraclass correlation coefficients (ICC) indicated that interrater reliability was high, ranging from 0.85 to 0.97 on the various instruments. The ICC for the Cornell scale, which included scores of participating nursing home staff members as well as our research staff, was 0.92.
Data Analysis
All bivariate comparisons were made using t tests and chisquare tests. For the former, we used a separate variance formula when Levene's test for equality of variances was significant. We used Yates's correction for all two-by-two chi-square analyses. We used McNemar's test for longitudinal analyses of categorical variables. A repeated-measures analysis of variance (ANOVA) was used to contrast longitudinal changes in Cornell scale scores of the experimental group and comparison group patients receiving antidepressant medications. For this analysis, the scores met assumptions of normality, equality of variance, equality of covariance matrices (Box's M), and compound symmetry. All statistical analyses used two-tailed tests.
Results
As shown in Table 1 , there were no significant differences in age, MMSE score, and gender among the eligible subjects in the experimental group and the comparison group. However, the eligible subjects in the experimental group had shorter lengths of stays; the difference between experimental group home 1 and the "typical" comparison group home was statistically significant. There were also significant differences in ethnic distribution; the "enriched" comparison group home had appreciably more Caucasian residents than the other homes. As noted in Table 2, among the eligible subjects who were found to be depressed based on the Cornell scale screening (and confirmation with the SADS in the comparison group), there were no significant differences in Cornell scale scores, MMSE score, age, and gender; however, the residents in the experimental group had significantly shorter lengths of stay and were proportionately more nonwhite. Thus, the differences between nursing home groups in the depressed state were similar to the group differences in the eligible pool of dementia patients.
Mandatory screening had a significant effect on the two experimental group homes. We found that before screening, only 16% of the patients with Cornell scale scores ≥5 were given prescriptions for antidepressant medication, whereas after the screening procedures were introduced, 36% of these patients were given prescriptions for antidepressants (χ 2 =20.29, df=1, p<0.001, McNemar test). Simi- larly, for patients with more severe depression (Cornell scale score ≥8), 20% and 44% were prescribed medication pre-and postscreening, respectively (χ 2 =11.39, df=1, p<0.001, McNemar test).
There were no differences in the number of patients given prescriptions for antidepressants in the experimental group postintervention (36%) and the comparison group (37%) (χ 2 =0.00, df=1, p=1.00). However, on more detailed analysis, we found that in the "traditional" comparison group, only 19% of all patients with Cornell scale scores ≥5 received antidepressants, although this was not significantly different from the experimental group postintervention (χ 2 =1.07, df=1, p=0.30). Among the more severely depressed patients (Cornell scale score ≥8) in the "traditional" comparison group, 23% were receiving antidepressants, which was nearly one-half the level of the experimental group postintervention, although this difference was also not significant (χ 2 =1.14, df=1, p=0.29). On the other hand, in the "enriched" comparison group, 52% of the individuals with Cornell scale scores of ≥5 were given antidepressants, and 65% of the patients with Cornell scale scores of ≥8 were given antidepressants. Neither of these percentages were statistically different from the experimental group (for Cornell scale scores ≥5, χ 2 =1.49, df=1, p= 0.22; for Cornell scale scores ≥8: χ 2 =1.59, df=1, p=0.21).
In looking at both groups postintervention, the use of antidepressant medication was significantly associated with scores on the Cornell scale (r=0.32, p=<0.001), being Caucasian (r=0.31, p=<0.001), and higher MMSE scores (r= 0.24, p=<0.01), whereas health, score on the Activities of Daily Living Scale, score on the Alzheimer's Disease Assessment Scale for neuropsychiatric symptoms, gender, and time in the nursing home were not significantly associated with receiving antidepressant treatment. After adding control for Cornell scale and MMSE scores, being Caucasian was still significantly correlated with receiving treatment (r=0.25, p<0.01); this association was significant (r=0.40, p<0.001) even when the analysis was restricted to the two experimental group homes and the one comparison group home that had predominantly non-Caucasian residents. Of note, in the experimental group, after we instituted mandatory screening, there was a significant increase in the proportion of depressed nonwhites receiving antidepressants (9% versus 27%) (χ 2 =11.19, df=1, p=0.002, McNemar test).
Using a repeated-measures ANOVA, we contrasted depressed patients in the experimental group and the comparison group who were receiving antidepressant medication. At the 12-week follow-up, there were significant differences between the two groups; the experimental group showed a 22% decline and the comparison group a 9% increase in Cornell scale scores (Table 3) . Among the more severely depressed patients (Cornell scale score ≥8), the experimental group likewise had a significantly better outcome than the comparison group (a 24% decline versus 4% increase) (F=5.44, df=1, 29, p=0.03). Within the experimental group, there was no significant difference in the reduction in Cornell scale scores between the patients already taking antidepressants and those given antidepressants after mandatory screening (F=0.25, df=1, 16, p=0.63). Finally there was a significant difference in the percentage of patients in the experimental group (28%) and those in the comparison group (0%), who showed at least a 50% decline in depressive symptoms (χ 2 =4.20, df=1, p=0.04).
Discussion
The findings have important implications for clinical care and public policy. First, with respect to process evaluation, we demonstrated that clinical staff can easily use the Cornell scale and that referrals based on a cutoff score of ≥5 did not place an undue burden on staff psychiatrists (i.e., 100% of patients who scored ≥5 on the Cornell scale were evaluated by psychiatrists).
Second, with respect to outcome evaluation, we showed that depression screening resulted in significantly more depressed dementia patients receiving antidepressants in the experimental nursing homes, although it was somewhat disappointing that only 44% of the more severely depressed patients were given antidepressants. This may in part reflect the fact that depression was sometimes accompanied by agitation and other neuropsychiatric symptoms, thereby resulting in the prescription of other classes of psychotropic medications.
Our choice of using one comparison home that was more staff enriched than the experimental homes or the other comparison home attenuated the overall differences between the experimental and comparison groups. Nevertheless, it afforded an opportunity to contrast our intervention with different types of settings and staffing. The percentage of patients receiving antidepressants in the experimental group (postintervention) exceeded that of the "traditional" comparison group, whereas the percentage of patients receiving antidepressants in the "staff-enriched" comparison group was greater than that of the experimental group, although none of these differences were statistically significant. While the current study group had suf- With respect to impact, experimental group patients, both newly treated and those who had been receiving antidepressants, improved significantly on 12-week followup versus the patients in the comparison group who had been receiving antidepressants. The fact that there were no longitudinal changes in depression among the treated patients in the comparison group suggested that a screening intervention program in these facilities might have led clinicians to adjust the dose of medication for some of those who had been receiving antidepressants. Indeed, based on the recommendations of expert consensus on pharmacotherapy in older depressed patients (15), 30% of the patients in all the nursing homes who had been receiving antidepressants before the commencement of our study were at "below average" ("starting") doses, 55% were receiving "average" 6-week target doses, and 11% were receiving antidepressants that experts "would not generally use"; only one subject (4%) was receiving the "usual highest" dose. As Nelson (16) pointed out, while it is important to "start low and go slow," it is essential to "keep going," since older patients often require "usual" final doses. In the experimental homes, one-third of the patients who had been receiving antidepressants had their dose increased after screening. Of note, the modest response (28% improvement on the Cornell scale score) in the experimental group may have reflected the fact that after 12 weeks of treatment, 72% of the patients were still receiving starting doses. A limitation of our study was that we did not examine whether any nonpharmacological strategies were instituted for depressed persons in the experimental homes after their screening that may have contributed to their improvement.
Finally, while mandatory screening complements the Minimum Data Set and serves to facilitate its goal of triggering treatment, it is possible that Medicare may not reimburse psychiatrists if referrals emanate from screening instruments per se. Medicare will reimburse psychiatrists if patients are referred by licensed social workers or primary care physicians. Thus, screening can serve as the impetus for social workers and physicians to refer patients to psychiatrists for further evaluation and treatment.
Although the results of this study must be considered provisional because it was limited to four nursing homesthree of which had a large minority residential population-within one geographical area, our favorable findings with respect to process, outcome, and impact indicate that mandatory depression screening can provide a solution for enhancing the treatment of depression among dementia patients in nursing homes. Moreover, it can ameliorate some of the undertreatment of minorities that has been reported for depression in general (17) . Future research should examine whether the coupling of mandatory depression screening with staff education and nonpharmacological behavioral approaches can further augment treatment recognition and response.
